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We present a measurement of the B In the spectator model of heavy hadron decay, the lifetimes of all b-hadrons are equal, independent of the flavor of the lighter quarks bound to the b quark. Using the heavy-quark expansion [1, 2] in the calculation of the width, spectator quark interactions enter in higher order (Λ QCD /m b ) 3 terms where m b is the mass of the b quark and Λ QCD is the energy scale of the QCD interactions within the hadron. This leads to the lifetime hierarchy
Theoretical results predict τ (B + )/τ (B 0 ) = 1.06 ± 0.02 and τ (B 0 s )/τ (B 0 ) = 1.00 ± 0.01 [3, 4] . The world averages for the corresponding experimental numbers are 1.071 ± 0.009 and 0.965±0.017, respectively [5] . The precision of our knowledge of the B 0 s lifetime is much less than for the B 0 and B + lifetimes, and therefore, a more precise measurement would be useful, both in general and for comparison with theoretical calculations. Such a measurement is especially warranted since the agreement on the lifetime ratio between theory and experiment is only fair.
In this Letter, we present a measurement of the B 
where the π 0 is not reconstructed. The inclusion of PR decays introduces an uncertainty in the momentum measurement of a given candidate. However, a correction to the proper decay time has been estimated, and the total uncertainty on the lifetime measurement is improved by the use of the PR final states.
The CDF II detector is described in detail in Ref. [7] . The detector elements relevant for this analysis are the silicon vertex detectors [8] [9] [10] and the central drift chamber (COT) [11] . The silicon detectors consist of 7 or 8 layers of microstrip silicon sensors covering the pseudorapidity [12] range |η| < 2.0. The COT is an open cell drift chamber covering |η| < 1.0. Both the COT and silicon vertex detectors are immersed in a uniform 1.4 T axial magnetic field with the field axis parallel to the proton beam.
A data sample enriched in hadronic B decays is selected with a three-level trigger system that searches for tracks displaced from the primary vertex. At level 1, patterns of hits in the COT are identified as tracks by the extremely fast tracker (XFT) [13] . At level 2, the silicon vertex trigger [14] associates a set of silicon hits with the XFT tracks and improves track measurement precision. The trigger requires each event to contain a pair of charged particle tracks, each having transverse momentum p T ≥ 2 GeV/c and transverse impact parameter d 0 in the range d 0 ∈ [120 µm, 1 mm], where d 0 is defined as the distance of closest approach between the particle trajectory and the beamline, measured in the transverse plane. The opening angle between the tracks' trajectories (∆φ in the plane transverse to the beam) must be between 2
• and 90
• , and their intersection must be at least 200 µm from the interaction point, as measured in the plane transverse to the beam direction. At level 3 track reconstruction is performed entirely in software, with the full precision of the tracking system available, and the level 1 and 2 requirements are confirmed. These trigger requirements preferentially select events containing longlived particles and sculpt the proper time distribution of the particles that are accepted for analysis. CDF also employs two more restrictive triggers that require the tracks in the trigger pair to have opposite charges, individual p T ≥ 2(2.5) GeV/c, and the scalar sum p T ≥ 5.5(6.5) GeV/c.
We reconstruct B 
, assigning the pion mass to the negative kaon, and requiring ∆m = m(
We also require that the decay contain two reconstructed tracks satisfying the level 2 trigger requirements.
The simulated data samples used in this analysis consist of single b-hadrons generated by bgenerator [15, 16] with p T spectra consistent with NLO QCD and decayed with evtgen [17] . Full detector and trigger simulations are performed. The simulated B candidates are reconstructed with the same procedure and the same selection as the data candidates. We reweight the simulated sample to match the data distributions for p T (B) and trigger scenario mixture.
The lifetime of the B 0 s meson is determined from two sequential fits. The first is a fit to the invariant mass distribution of candidates reconstructed as D 
− s π + ratio was constrained to the results of Ref. [18] .
Real-D − s +track backgrounds consist of a real D − s , produced promptly or from a b-hadron decay, plus an additional track produced in the event. The mass PDF for these events is obtained from an auxiliary fit to the wrong-sign sample, which consists of data events reconstructed as D 
A multiplicative "efficiency curve" accounts for the trigger and analysis selection criteria:
The shape parameters (σ, β i , N i and τ i ) of the PDF are determined in a fit to a simulated B 0 s sample where the lifetime used for generation is known. All the parameters for the PDF are then fixed and only τ (B 0 s ) is varied in the final fit to the data. As we depend on the simulation of the displaced-track trigger, we use a data sample of J/ψ → µ + µ − decays collected with a di-muon trigger to assess the accuracy of this assumption and assign a "trigger simulation" systematic uncertainty based on these studies. The partially-reconstructed, photosmodeled D The analysis procedure was tested extensively on three control samples: We use a Monte Carlo technique to assess the systematic uncertainties. For each source of systematic uncertainty, we generate 1000 simulated experiments with the number of events in each experiment Poisson-distributed around the number of events in data. The simulated experiments are generated with a non-standard lifetime fit configuration (where the PDFs or numbers of events in the various modes are modified to account for the systematic effect) and fit with the default configuration. The mean biases returned from the fits to the simulated experiments (τ ret − τ gen ) are used to set the size of the systematic uncertainties. We consider several sources of systematic uncertainty: combinatorial background fraction, modeling of backgrounds from single b-hadron decays, effect of reweighting the full simulations to match the data, modeling of the trigger bias as a function of ct, offline-online impact parameter correlation, accuracy of the trigger simulation in Monte Carlo, and detector alignment. Table I −0.054 [5] , the correction would be smaller than our statistical and systematic uncertainties. Therefore, we do not correct the central value or assess an additional systematic uncertainty.
In 
